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ABSTRACT 
Due to the prevalence of disruptive behavior in schools, educators are required to 
allocate time and resources to manage student behavior problems (Murphy, Theodore, 
Aloiso, Alric-Edwards, & Hughes, 2007). Disruptive behaviors take place in the 
classroom and other non-classroom settings, which can negatively impact the academic 
success of students. Specifically, noisemaking is a disruptive behavior that educators 
report as being one of the most concerning disruptive behaviors, thus, increasing the need 
for effective interventions to address disruptive behavior in non-classroom settings (Sun 
& Shek, 2012). The current study evaluates the effects of a decibel-level based 
interdependent group contingency, the Quiet Cafeteria Game (QCaG), on noise levels, 
appropriate lunchroom behavior, and disruptive lunchroom behavior. Results of the 
current study indicated that the QCaG effectively reduced noise levels in an elementary 
school cafeteria setting. 
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 – INTRODUCTION 
The occurrence of disruptive behavior in schools is a primary concern for 
practitioners and educators (Chafouleas, Volpe, Gresham, & Cook, 2010). Due to the 
high prevalence of disruptive behavior, educators most frequently seek out assistance 
related to classroom management strategies to combat the occurrence of behavior 
problems (Rose & Gallup, 2005).  The term disruptive behavior is often used to describe 
some of the following behaviors: verbal and physical aggression, non-compliance, out of 
seat/area, speaking out of turn, and throwing objects. Negative outcomes associated with 
student disruptive behaviors include loss of academic instruction time, poor academic 
performance, and negative social relationships with peers and teachers (Dolan, et al., 
1993; Henricsson & Rydell, 2004). Students who actively engage in disruptive behaviors 
are more likely to be unresponsive to academic opportunities, thus, causing these students 
to have difficulties recalling instructional material promptly and accurately (Greenwood, 
Horton, & Utley, 2002).  
Due to the prevalence of disruptive behavior in schools, educators are often 
required to allocate time and resources towards managing student behavior (Murphy, 
Theodore, Aloiso, Alric-Edwards, & Hughes, 2007). A research study conducted in the 
1960’s identified that teachers dedicate approximately two thirds of the day attending to 
disruptive behavior, which provides further evidence that disruptive behaviors negatively 
impacts the educational experience available to all students (“Discipline: Not the Worst 
Problem…But Bad”, 1968). A common consequence associated with frequent 
occurrences of disruptive behavior are office discipline referrals (ODRs; Rabiner & Cole, 
2000; Scott & Barrett, 2004). Research conducted by Scott and Barrett (2004) found that 
 2 
processing a traditional ODR takes an average of 10-minutes, processing suspensions 
takes approximately forty-five minutes, and students miss an average of 20-minutes of 
instructional time due to consequences associated with ODRs. Time spent processing 
ODRs directly impacts administrations’ ability to focus on preventative strategies, 
reduces instruction time for teachers, and reduces instructional quantity and opportunity 
for students (Scott & Barrett, 2004).   
Student Noise 
Many teachers identify noise (e.g., talking out) as one of the most common 
disruptive behaviors emitted by students (Sun & Shek, 2012). Teachers’ perception of 
unnecessary noise is attributed to the impact it has on the teachers’ ability to teach and 
students’ ability to learn (Sun & Shek, 2012).  Researchers have identified that excessive 
noise significantly impacts the academic performance of students (Dockrell & Shield, 
2006). Noise may be defined as “the unpleasant sounds which distract the human being 
physically and physiologically and causes environmental pollution by destroying 
environmental properties” (Melnick, 1979; p. 721). There are various ways that noise 
negatively impacts individuals, which includes the psychological and physiological 
health of human beings (Atmaca, Peker, & Altin, 2005). Physiological effects include 
heightened blood pressure levels and elevated heart rates, whereas psychological effects 
include irritability, depression, and sleep troubles. Additionally, Atmaca and colleagues 
(2005) acknowledged that excessive noise and elevated stress levels are directly related to 
one another. It is possible that elevated noise levels create additional stressors that will 
provoke ones’ sympathetic nervous system to display what is known as a “fight or flight” 
response (Atmaca et al., 2005). Greater noise levels also require listeners to exert 
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additional efforts to recognize speech signals (Howard, Murno, & Plack, 2010). Research 
indicates that noise levels are more likely to impact individuals with hearing 
impairments, learning complications, or additional special needs because elevated noise 
levels require these students to extend greater levels of effort (Nelson & Soli 2000; 
Bradlow et al. 2003). In a study conducted by Hick and Tharpe (2002) children with 
normal hearing abilities were compared to children with mild hearing impairments 
regarding their academic performance. Researchers investigated differences in reaction 
time to a randomly presented light during a word recognition activity, which was 
presented at a level of 70 dB(A) in addition to soft chatter at signal-to-noise-ratios of +10, 
+15, +20 dBs. Results demonstrated that children who were diagnosed with mild hearing 
impairments had higher reaction times than children with normal hearing abilities. 
Additionally, results show that individuals with mild hearing impairments were required 
to exert greater effort than individuals with normal hearing abilities in order to 
understand speech signals. 
A study conducted by Dockrell and Shield (2004) identified excessive noise as a 
disruptive behavior that alters the structure of a classroom environment and impacts 
students’ academic performance. The negative impact that excessive noise has on student 
performance includes difficulties maintaining attention, complications recalling 
information, reducing levels of motivation, and compromising reading abilities (Dockrell 
& Shield, 2004). Elementary students are more vulnerable than older students due to 
elementary aged students being more distractible when compared to older students and 
adults (Gumenyuk et al., 2001). Particularly, areas most impacted by excessive noise 
levels are tasks that consist of immoderate cognitive-processing requirements, which 
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includes tasks that require reading, such as mathematic word problems and reading 
comprehension assignments (Evans & Lepore, 1993; Shield & Dockrell, 2008).  
The detrimental physiological outcome of excessive noise could lead to hearing 
complications or complete hearing loss when consistently exposed to noise levels that are 
above 85 decibels (Knudsen & Harris, 1950). This is worrisome because noise levels 
commonly exceed 85 decibels during student lunch periods because multiple classes of 
students are congregated into one room simultaneously (Knudsen & Harris, 1950).  
Disruptive Behavior in Non-Classroom Settings 
For decades, research has targeted the development of behavior modification 
procedures to address disruptive behaviors within the classroom setting—resulting in the 
identification of many evidence-based practices. However, fewer studies have 
investigated behavior modification procedures that reduce disruptive behaviors in 
cafeterias, buses, hallways, and playgrounds (Fabiano, Pelham, Karmazin, Panahon, & 
Carlson, 2008). Approximately half of all problem behaviors occur in non-classroom 
settings, which can be attributed to factors related to less adult supervision, loosely 
defined behavior standards, and flexible routines (Colvin, Sugai, Good, & Lee, 1997; 
Oswald, Safran, & Johanson, 2005; Sampson, 2009).  
Although there are various factors that contribute to elevated levels of disruptive 
behaviors in non-classroom settings, one factor that substantially impacts the occurrence 
of disruptive behaviors in non-classroom settings is the absence of adult supervision 
(Colvin, Sugai, Good, & Lee, 1997). In the absence of adult supervision, students’ 
disruptive behaviors are more likely to be reinforced by social attention from peers 
(McCurdy et al., 2009; Snyder, 2002; Sugai & Horner, 2002). Research conducted by 
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Cushing, Horner, and Barrier (2003) found that 77% of non-classroom disruptive 
behaviors led to contingent social reinforcement from peers, suggesting that social 
reinforcement is partially responsible for the continuation of student disruptive behaviors. 
Empirical findings also support the idea that non-classroom settings are more likely to 
have higher rates of aggression. Naturalistic behavior observations conducted by Craig 
and colleagues (2000) found that more instances of aggression and bullying were 
observed on the playground than were observed in the classroom setting. Implications of 
Craig and colleagues’ (2000) findings suggest that there is a need for preventative 
measures and systematic intervention to further develop a supportive environment for 
students in non-classroom settings. Further research conducted by Astor and Meyer 
(2001) found that aggression and violent behaviors commonly take place in non-
classroom settings where less adult supervision is present. Specifically, findings indicated 
that areas with less adult supervision such as hallways, bathrooms, cafeterias, and 
playgrounds are areas within schools that students and educators report feeling unsafe.  
Behavioral incidents that take place in non-classroom settings can lead to negative 
effects that transition to instructional settings. Disruptive behavior often goes 
unaddressed in non-classroom settings, thus, requiring teachers to use instructional time 
to carry out disciplinary action (MacPherson et al., 1974; Lassen, Steele, & Sailor, 2006). 
As research identifies disruptive behavior as a prevalent problem in schools, in order to 
maximize students’ academic and social success, it is important that effective behavior 
management procedures are utilized in non-classroom settings as well (McCurdy et al., 
2009). 
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Group Contingencies 
One of the most frequently proposed techniques to manage challenging behaviors 
in schools are group contingency procedures (Theodore et al., 2004). Group contingency 
approaches are considered the most effective behavior management techniques utilized in 
educational settings (Glass’ Δ = −1.02; Stage & Quiroz, 1997). Benefits associated with 
group-oriented approaches include requiring less time and being less complex than 
individualized contingency plans, thus, explaining why practitioners and educators 
choose to utilize group contingencies (Elliot, Turco, & Gresham, 1987; Jenson, 1978; 
Skinner et al., 1996; Stage & Quiroz, 1997). Group contingency interventions are less 
complex because teachers are able to easily determine the basis for which students are 
able to earn reinforcement because behavior expectations remain constant across all 
students (Theodore et al., 2004). There are additional benefits associated with 
interdependent and independent group contingencies because individual students are not 
singled out, therefore, reducing ethical concerns and students being criticized for earning 
reinforcement (Elliot et al., 1987; Skinner et al., 1996). 
There are three types of group contingency approaches which include the 
following: dependent, independent, and interdependent (Litow & Pumroy, 1975). A 
dependent group contingency can be defined as access to reinforcement for the entire 
group is dependent on the behavior performance of an individual or a specific small 
group of students. An independent group contingency is defined as access to 
reinforcement is contingent on each individuals’ ability to meet performance criterion, 
thus, an individual does not have to depend of the behavior performance of others in 
order to earn reinforcement. An interdependent group contingency is defined as access to 
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reinforcement is dependent on the group collectively working together to meet the 
reinforcement criterion. Research indicates that dependent, independent, and 
interdependent group contingencies all successfully reduce class-wide disruptive 
behaviors (Theodore, Bray, & Kehle, 2004).  
Gresham and Gresham (1982) compared the effects of each group contingency for 
reducing levels of disruptive behaviors in a self-contained special education classroom. In 
this study, disruptive behavior was defined as speaking without teacher permission, being 
out-of-seat, improper laughing, verbal aggression, physical aggression, and launching 
items in the classroom (e.g. throwing tangibles; Gresham & Gresham, 1982). Results 
from Gresham and Gresham’s (1982) study determined that group contingencies reduced 
the disruptive behavior of students in a self-contained special education classroom. When 
experimental conditions were compared to median baseline levels of disruptive behavior 
(Md=27.5), the largest reduction of disruptive behavior occurred during the 
interdependent (Md=10) condition. The dependent (Md=15.5) condition yielded the 
second largest reduction of disruptive behavior, whereas, the independent (Md=25) 
condition did not show much change in comparison to baseline. These results provide 
preliminary evidence that interdependent approaches might be more effective in reducing 
disruptive behavior, however, further research is needed (Gresham & Gresham, 1982). 
Overall conclusions drawn by Gresham and Gresham (1982) suggest that group 
contingencies successfully address class-wide disruptive behavior.  
Additionally, Maggin and colleagues (2012) evaluated the group contingency 
literature that met What Works Clearinghouse standards and found 95 studies that 
displayed clear treatment effects. From the 95 articles evaluated, researchers identified a 
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total of 395 individual cases that could be evaluated, which includes 209 cases that 
evaluated individual behavior change and 132 cases that evaluated 132 group behavior 
change. Overall results revealed that there is sufficient evidence to consider group 
contingency interventions an evidence-based practice to be applied in the classroom 
setting. Results of this study are beneficial for researchers and practitioners. However, 
group contingency studies that evaluated behavior change in non-classroom settings were 
excluded from this evaluation, thus, increasing the need to evaluate the impact of group 
contingency procedures in non-classroom settings.  
Interdependent group contingencies require cooperation and involvement from an 
entire group. In other words, access to reinforcement is based on the average performance 
of the group (Litow & Pumroy, 1975). In using this approach, students are encouraged to 
work in collaboration with one another to follow behavioral expectations (Theodore et 
al., 2001). Interdependent group contingencies are time efficient for teachers to 
implement, students are able to avoid additional social conflict associated with jealousy 
or rejection, and peer collaboration is required, thus, promoting positive social interaction 
between students (Skinner, Skinner, & Sterling-Turner, 2002; Skinner, Cashwell, & 
Dunn, 1997). 
One of the most empirically supported interdependent group contingencies is the 
Good Behavior Game (GBG). The GBG utilizes a group contingency approach to combat 
the reinforcing value of social reinforcement associated with engaging in problematic 
behaviors (i.e., disruptive behavior; Barrish et al., 1969). Additionally, the GBG serves as 
an effective intervention for reducing disruptive behaviors of students in various 
classroom settings (Barrish et al., 1969). Empirical evaluations indicate that the effects of 
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the GBG generalize across a wide variety of grade levels, various behaviors, and 
socioeconomic statuses (e.g., Lannie & McCurdy, 2007; Darveaux, 1984; McCurdy et al., 
2009). The GBG traditionally operates by separating a large group of students into teams, 
determining behavioral expectations, and establishing criterion for reinforcement 
(McCudy et al., 2009). Each team earns points when a student violates a behavioral 
expectation, however, if the teams’ total number of points is at or below the 
reinforcement criterion, reinforcement is provided for the entire team (McCurdy et al., 
2009). Although the GBG and several variations of the intervention have an abundant 
amount of empirical support, there is little research supporting the effects of the GBG on 
student noise and non-classroom settings (McCurdy et al., 2009). 
Decibel Level Interventions  
As previously mentioned, excessive noise is a frequent concern for educators 
(Dockrell & Shield, 2004). Excessive noise leads to attention related issues, additional 
difficulty to accurately recall information, reduction in motivation levels, and interferes 
with student reading performance (Dockrell & Shield, 2004). Additionally, excessive 
noise has a negative physiological impact (i.e., hearing loss) on individuals who are 
consistently exposed to noise levels above 85 decibels (Dockrell & Shield, 2004). 
Common strategies used to combat excessive noise levels in school settings includes 
visual feedback, auditory feedback, and group reinforcement (Michaelson, Dilorenzo, 
Caplin, & Williamson, 1981; Strang & George, 1975). Further explanations of 
intervention strategies are explained below. 
In a study conducted by Kartub, Taylor-Greene, March, and Horner (2000), 
researchers successfully reduced noise levels of middle school aged students during 
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hallway transition times. Kartub and colleagues (2000) utilized a schoolwide positive 
behavior approach to reduce hallways noise levels during transition periods between the 
classroom and cafeteria. Prior to intervention, typical transition periods consisted of an 
adult monitoring the hallways and prompting students when noise levels were too high, 
however, this approach was ineffective. The intervention consisted of teaching students 
how to successfully differentiate between appropriate and inappropriate volumes, which 
was taught during a brief training session. Students volunteered to model appropriate and 
inappropriate ways to transition in the hallways while other students would evaluate the 
volunteers’ performance. Researchers also incorporated environmental manipulations, 
which consisted of dimming the hallway lights and adding a visible blinking light, so 
students were aware of periods that were considered “quiet time”. The phrase, “when you 
see the light (blinking light), lips stay tight,” was taught to students during the training 
portion to remind students that the blinking light meant students were supposed to be 
quiet (Kartub et al., 2000; p. 180). Students were rewarded with five extra minutes for 
lunch when median noise level remained below 70 decibels during hallways transition 
periods for three days in a row. 
During baseline, the average hallway noise levels were 74.8, 76.5, and 76.8 
decibels. After the noise level intervention was implemented, average noise levels were 
67.4, 68.6, and 68.9 decibel levels. Results indicated that the intervention successfully 
contributed to a reduction of excessive hallway noise during lunch period transitions. 
During the follow-up condition, average noise levels remained below 70 decibels. 
However, there were limitations associated with this study, which included an absence of 
experimental control. Due to the lack of control, researchers were only able to state that 
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the intervention implemented was feasible for schools to implement to target problems 
like excessive noise levels, thus, there is a need for further investigation of the 
intervention’s impact on behavior.  
In effort to expand the research conducted by Kartub and colleagues (2002), 
Radley, Dart, and O’Handley (2016) investigated the effects of an interdependent group 
contingency procedure for increasing academically engaged behavior and reducing noise 
levels within the classroom setting. Radley and colleagues (2016) implemented an 
interdependent group contingency procedure named The Quiet Classroom Game (QCG). 
This study measured the effects of the QCG had on disruptive behavior, academically 
engaged behavior, and noise level. The QCG operates similarly to the GBG. Before the 
classroom game was implemented, the students underwent a training that provided them 
with information concerning appropriate noise levels and behavior expectations.  
After training was complete, The QCG was implemented. The game was designed 
so student noise levels were analyzed seven times throughout the duration of the QCG 
period. A decibel level meter would analyze, and record noise levels of the classroom and 
the teacher was prompted to check classroom decibel levels on a fixed interval schedule 
of two minutes. Every two minutes the teacher would analyze the average decibel level of 
the classroom and auditory and visual feedback was delivered to the students. If noise 
levels did not exceed the previously determined noise level criterion, then students 
received auditory feedback in the form of verbal praise and visual feedback by the 
teacher drawing a smiley face on the whiteboard. In contrast, if classroom noise levels 
exceed the previously established criterion then students were provided auditory feedback 
in the form of positive corrective feedback and visual feedback which consisted of 
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drawing a frowny face on the whiteboard. If students earned five smiley faces out of the 
seven opportunities given, then the class was rewarded. Result of this study shows that 
this interdependent group contingency was successful in improving academically 
engaged behavior and lowered classroom noise.  
Advantages associated with the QCG intervention include the intervention’s 
feasibility. In previous studies investigating the reduction of decibel levels, materials 
such as microphones, decibel meters, blinking light bulbs and stoplights have been used 
(LaRowe et al., 1980; Kartub et. al., 2000; Michelson et al., 1981). Requiring complex 
materials might cause issues when intervention procedures are generalized to other 
school systems (Radley et al., 2016). However, Radley and colleagues (2016) utilized 
materials that are readily available to most school personnel, thus, addressing the concern 
of previous studies’ procedures being feasible in applied practice. Additional advantages 
associated with the QCG include high levels of acceptability among both students and 
teachers (Radley et al., 2016).  
In another study, an interdependent group contingency called Flushing Away 
Noise effectively reduced noise levels in Head Start bathrooms (Pasqua, Dart, & Radley, 
2016). Dependent measures for this study included noise levels and durations of 
bathroom visits. Participants for this study included four Head Start teachers and two 
classrooms of Head Start students between ages four and five. Researchers gave teachers 
a protocol, which thoroughly described the intervention steps. Teachers were to introduce 
the game, clearly explain behavior expectations of student while in the bathroom, provide 
a description of reward framework, and describe how to end the game (Pasqua et al., 
2016). Rewards for meeting the noise level goals consisted of small tangible objects (e.g., 
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stickers and small toys). Student noise levels and duration of bathroom visits were 
recorded using the iPhone application Decibel 10th. During intervention students were 
informed that the game was about to begin, students were told that noise level was going 
to be measured while students were in the bathroom and students were reminded of 
behavioral expectation prior to entering the bathroom. Students were also informed that 
they would receive a prize if they beat the noise level criterion. Noise level measurements 
began once the first student entered the bathroom and data collection was discontinued 
once the bathroom break was over. If students’ noise levels remained below the criteria, 
then students were rewarded with a prize from a prize box. However, if students did not 
control noise levels then they were delivered corrective feedback and informed that there 
would be another opportunity to earn a reward the next day. Results of this study 
indicated that the procedure effectively reduced noise levels in Head Start bathrooms and 
reduced duration of bathroom visits (Pasqua et al., 2016). Additionally, teachers 
acknowledge that the intervention was socially valid.  
Group Contingencies and Decibel Levels in Cafeteria Settings 
According to LaRowe and colleagues (1980) excessive noise is a difficult issue to 
control because all students contribute to collective noise levels. With large numbers of 
students congregated in one room, noise levels often increase for students to hear one 
another in conversation, causing noise to reach high decibel levels (Knusden & Harris, 
1950). Although research identifies group contingency approaches as an effective 
technique to reduce noise levels in the classroom setting, less research has been applied 
in cafeteria settings (Barrish, Saunders, & Wolf, 1969; Grandy, Madsen, & 
deMersseman, 1973; Harris & Sherman, 1973; Koch & Breyer, 1974; Schmidt & Ulrich, 
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1969; Wilson & Hopkins, 1973). Researchers have taken various approaches to further 
investigate ways to manage disruptive behavior in the cafeteria setting, which includes 
counseling, punishment, reinforcement, social skills training, and group contingency 
approaches; however, less have focused on reducing excessive noise (e.g., Imich and 
Jefferies, 1989; LaRowe et al., 1980; MacPherson et al., 1974; Michelson et al., 1981; 
Jeffrey, 2005; Lewis et al., 1998; Fabiano et al., 2008; McCurdy et al., 2009). Further 
explanation of group contingency approaches for reducing decibel-levels in cafeteria 
settings are explained below. 
A research study designed by Michelson and colleagues (1981) investigated the 
relationship between frequency of excessive noise, length of excessive noise, and 
behavior emitted by students. During the baseline conditions observers monitored 
lunchroom behavior. A microphone was hung from the ceiling; however, students in the 
lunchroom were unaware of the utility of microphone. Equipment used to measure 
decibel levels were also installed and were stored in a near-by room. Intervention 
conditions consisted of feedback and reinforcement and this consisted of a noise unit 
apparatus that promped students when decibel levels were exceeded. Rewards were 
contingent to adequate performance (i.e., noise levels below 76 decibels).  
Results indicated that partial omission training using audio feedback and group 
reinforcement successfully reduced excessive noise level violation per minute. Noise 
violations occurred when noise levels exceed 76 decibels. During the initial baseline 
condition, students exceeded 76 decibels an average of 164.9 times per minute. However, 
during the first intervention condition, excessive noise violations decreased by 41%. 
Excessive noise violations decreased to 97.5 average noise violations per minute. When 
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students entered the second baseline condition, excessive noise violations increased to 
134 noise violations per minute, however, when the second intervention condition was 
implemented excessive noise violations lowered to an average of 83.2 noise violations 
per minute. Appropriate student behavior also improved during intervention phases. 
Appropriate behavior consisted of orienting towards others, engaging in conversation 
with others, proper use of eating utensils, and being appropriately seated in assigned 
location. During the initial baseline condition, students were engaging in appropriate 
behavior an average of 51% of observation intervals. When the intervention was 
implemented, students’ appropriate behavior increased to an average of 64% of observed 
intervals. During the second baseline condition, appropriate behavior decreased to an 
average of 49.9% of observed intervals, however, when the intervention was 
implemented appropriate behavior improved to an average of 64% during observation 
intervals. Conclusions demonstrate that simultaneous use of reinforcement and feedback 
increased the percentage of appropriate lunchroom behavior of students across observed 
intervals and decreased noise violations per minute in a cafeteria setting.  
In another study, LaRowe and colleagues’ (1980) investigated the effects of group 
contingency approaches for reducing levels of lunchroom noise. Researchers utilized 
technology to automatically monitor sound and provide participants with visual and 
auditory feedback (LaRowe et al., 1980). A microphone was placed at the front of the 
lunchroom and relayed noise to a decibel meter (LaRowe et al., 1980). Additionally, the 
decibel meter consisted of a green, yellow, and red light, which would illuminate based 
on previously selected sound levels. An electrical transmitter was used to transfer yellow 
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and red lights to a traffic light, which served as visual feedback to students (LaRowe et 
al., 1980). Additionally, a bell would ring when the red light was illuminated.   
LaRowe and colleagues’ (1980) utilized a multi-element design, which consisted 
of the following conditions: feedback only, and feedback plus reinforcement, and 
baseline. During the feedback only condition, students were only provided with visual 
feedback via light illumination of the decibel meter. The feedback plus reinforcement 
condition consisted of utilizing the visual feedback and reinforcement was delivered to 
groups of students who met the criterion, which was less than 13 red light illumination 
prompts. The third condition consisted of returning to baseline or withdrawing 
intervention. In this condition students did not receive visual feedback or reinforcement 
(LaRowe et al., 1980). Students were made aware of procedure once they entered the 
cafeteria and understood the criterion for which they would receive reinforcement. The 
green light was continuously ignited, the yellow light was illuminated when noise levels 
reached 73 decibel levels, and the red light and bell were activated once noise levels 
reached 76 decibels (LaRowe et al., 1980). Additional information regarding instances of 
running and acts of aggression were also observed and recorded by observers, however, 
students and teachers were unaware that these behaviors were being observed (LaRowe et 
al., 1980).  
Conclusions of this study indicated that feedback alone and feedback with 
reinforcement were effective procedures to reduce noise levels in the lunchroom. 
However, the condition with the combination of feedback and reinforcement was more 
effective in reducing the noise level of elementary students in the cafeteria setting. 
However, researchers were unable to identify a functional relationship between disruptive 
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behaviors and noise levels (LaRowe et al., 1980). Although there is support regarding the 
use of group contingency approaches to control disruptive behavior in the cafeteria 
setting and excessive noise in classroom settings, additional research needs to be 
conducted to evaluate the effectiveness and feasibility of these procedures.  
Purpose of the Present Study 
Limited research has focused on reducing excessive noise levels, reducing 
disruptive lunchtime behaviors, and increasing appropriate lunchtime behaviors in the 
non-classroom setting, thus, offering limited resources for managing behaviors in 
cafeteria settings. Additionally, there is limited research illustrating the relationship 
between noise levels and disruptive behaviors. Research conducted by Radley and 
colleagues (2016) investigated the impact the QCG had on academically engaged 
behaviors, disruptive behaviors, and noise levels in the classroom environment. Although 
the research study successfully increased students’ academic engagement and decreased 
noise levels, the effect of the QCG in a cafeteria setting in unknown. 
The current study investigates the effects of a modified version of the QCG, 
therefore, extending findings across settings and participants. The primary purpose of the 
current study was to implement and evaluate the effects of the Quiet Cafeteria Game 
(QCaG) on students’ noise levels in an elementary cafeteria setting. A secondary purpose 
of the current study was to implement and evaluate the effects of the QCaG on students’ 
disruptive lunchroom behaviors and appropriate lunchroom behaviors in an elementary 
cafeteria setting. The following research questions were designed to guide the current 
study: 
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Research Questions  
1. Is there a functional relationship between the implementation of the QCaG and a 
reduction in noise levels in the cafeteria setting for elementary students? 
2. Is there a functional relationship between the Quiet Cafeteria Game and a 
reduction in disruptive lunchtime behaviors in the cafeteria setting for elementary 
students? 
3. Is there a functional relationship between the QCaG and an increase in 
appropriate lunchtime behaviors in the cafeteria setting for elementary student? 
4. Is the QCaG considered socially valid by teachers as an intervention to improve 
students’ behavior (i.e. reduce noise levels, decrease disruptive lunchtime 
behavior, and increase appropriate lunchtime behaviors) in the cafeteria setting? 
5. Is the QCaG considered to be socially valid by students as an intervention to 
improve students’ behavior (i.e. reduce noise levels, decrease disruptive 
lunchtime behavior, and increase appropriate lunchtime behaviors) in the cafeteria 
setting?
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 - METHOD 
Participants and Setting 
Participants included 80 students attending a public elementary school serving 
students with severe language-speech disorders in the Southeastern region of the United 
States. Students had an average of 5.46 diagnosed disabilities (further information 
regarding diagnoses are listed in Table 1). Observations took place in the cafeteria 
setting, where students were separated into two lunch periods. Each lunch period had 
approximately 40 students, four teachers, and four teaching assistants. The cafeteria 
consisted of three rectangular tables, four circular tables, and two square table. The 
circular and square tables each had four seats and each rectangular table had seating for 
approximately 16 students. Cafeteria walls were lined with acoustic sounds panels. 
Additional participants included a school administrator and a school employed graduate 
assistant in speech pathology, served as the interventionists for the current study. Prior to 
baseline data collection, teachers and interventionists were given consent forms 
(Appendix A). The consent form included the purpose of the study, responsibilities 
associated with participation, contact information of the primary researcher, and the 
option to participate or not participate. 
Materials 
 Materials included Decibel Sound Meter Pro, AirServer®, a MotivAIDer®, 
tangible rewards, an intervention script, and a rules and feedback poster. Further 
description of the materials is provided below.  
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Decibel Sound Meter Pro 
Noise levels were measured in decibels using the Decibel Sound Meter Pro 
application. Decibel Sound Meter Pro is a free application and is accessible on Apple 
devices. Decibel Sound Meter Pro was originally developed by Vlad Polyanskiy. Decibel 
Sound Meter Pro was downloaded onto an iPad and was used to measure students’ 
decibel levels in the cafeteria. Decibel Sound Meter Pro automatically records decibel 
levels into a data file, which can be downloaded and accessed on other devices (e.g., 
computer). Interventionists determined decibel levels by referring to a laptop, which 
displayed students’ current and average decibel levels. 
MotivAIDer® 
A MotivAIDer® is a prompting device used to remind individuals to engage in a 
target behavior by providing a vibration cue. Vibration cues occur by setting the 
MotivAIDer® to provide a prompt after a specified duration of time. For the current 
study, the MotivAIDer® was programmed to provide prompts every 2 minutes. The 
prompt was used to remind teachers to check the laptop to determine the current decibel 
level of the cafeteria.  
AirServer®.  
AirServer® is a universal mirroring software and is used to project displays from 
one technology device to another. In the current study, AirServer® was used to project 
decibel levels from Decibel Sound Meter Pro on the iPad to a laptop. Interventionists 
referred to the laptop after prompted by the MotivAIDer® to check decibel levels. The 
laptop was placed in an unobtrusive location next to the interventionist and was not 
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visible to students. The laptop was used so students were unaware of when the 
interventionist was checking decibel levels.  
Tangible rewards.  
Small rewards were issued to students contingent on meeting the predetermined 
decibel level goal. The principal researcher generated a rewards questionnaire (Appendix 
B) for students to vote on what items they wanted to serve as the rewards for the current 
study. The generated list of rewards was approved by teachers and administrators before 
students were able to provide feedback. The three items with the highest number of votes 
were selected as the rewards used in the current study. The rewards used in the current 
study were sour candy, bubble gum, and rubber pop-up toys.  
Intervention script 
 The principal researcher provided a script (Appendix C) used to introduce the 
beginning and end of the QCaG. The interventionist explained the function of the decibel 
meter, the decibel level goal, and behavior expectations. 
Rules and feedback poster.  
In order to provide a visual stimulus for students to refer to, a rules and feedback 
poster (Appendix D) was displayed on the cafeteria wall. Interventionists checked decibel 
levels every two minutes, and if students’ decibel level was at or below the decibel level 
goal, a thumbs up was placed onto the poster. In contrast, if the decibel level was above 
the decibel level goal, a thumbs down was placed on the poster. Additionally, the poster 
listed behavior expectations and the decibel meter goal.  
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Measures 
 The primary dependent variable for the current study is noise level, which was be 
measure in decibels (dBA). Secondary dependent variables include appropriate 
lunchroom behavior (ALB) and disruptive lunchroom behavior (DLB). Additionally, 
social validity data were evaluated.  
Noise Level 
The primary dependent variable for the current study was noise level. Students’ 
noise levels in the cafeteria was measured using decibels. Decibels (dBA) is a 
measurement scale used to measure levels of sound, however, dBA measurements 
account for variable levels of sounds based on sensitivity of sound (Pierre & Maguire, 
2004). One iPad device was placed in the center of the cafeteria on a stool. During 
baseline, activation of decibel meter (Decibel Sound Meter Pro) took place once all 
students and teachers were seated in the cafeteria. During intervention, Decibel Sound 
Meter Pro was activated once the beginning of the game was announced. Noise level 
goals during intervention were determined by averaging the noise level of the lunchroom 
during baseline observations and subtracting 5dB. Previous research indicates that 5dB is 
an adequate change in noise level because this change yields noticeable change in noise 
levels (Cavanaugh, Tocci, & Wilkes, 2011). 
Appropriate lunchroom behavior and disruptive lunchroom behavior 
ALB and DLB served as secondary dependent variables for the current study. 
ALB and DLB were mutually exclusive, which prevented the two from occurring 
concurrently. ALB was defined as sitting in designated seat unless given permission to be 
out of seat, orienting body towards food or beverage, correctly utilizing eating utensils, 
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consuming food and beverages in a safe manner, engaging in conversation with an 
individual within 4 ft who is seated at the same table, and keeping hands and feet to 
oneself (Michelson et al., 1981). Disruptive lunchroom behavior was defined as the 
violation of any of the cafeteria rules and included the following: inappropriate 
vocalizations, out-of-seat, playing with objects, and physical aggression. Inappropriate 
vocalizations consisted of crying, yelling, talking when instructed not to, and using curse 
words. Out-of-seat behavior consisted of leaving designated seat without the permission 
of teacher(s) or school personnel. Playing with objects consisted of using eating utensils 
for something other than consuming food or beverage and throwing food or beverage. 
Physical aggression consisted of forceful contact towards another individual in a manner 
that could cause physical harm or discomfort (e.g. pinching, slapping, punching, and 
kicking).  
Teacher social validity 
  The URP-IR (Chafouleas, Briesch, Neugebauer, & Riley-Tillman, 2011) was used 
to measure social validity of the Quiet Cafeteria Game. Teachers were be asked to 
complete the URP-IR (Appendix E) after the study concluded. The URP-IR consists of 
29 items and are scored using a 6-point Likert scale. Teachers responded to each item by 
selecting one of the following choices: strongly disagree (1), disagree (2), slightly 
disagree (3), slightly agree (4), agree (5), and strongly agree (6). Total scores for the 
URP-IR range between 29 and 174. The URP-IR is an empirically supported rating scale 
used to determine intervention usage. The URP-IR assesses six various factors, which 
include Acceptability, Understanding, Family-School Collaboration, Feasibility, System 
Climate, and System Support. A recent confirmatory factor analyses revealed that all six 
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subscales demonstrate acceptable levels of construct validity and reliability (Briesch et 
al., 2013). Acceptable levels of construct validity and reliability α coefficients ranged 
between .75 and .92.   
Participant social validity 
The CURP (Briesch & Chafouleas, 2009) was used to measure overall student 
acceptability of the intervention. The CURP (Appendix F) consists of 23 items and are 
scored used a 4-point Likert scale. Students score each item by selecting one of the 
following: I totally disagree (1), I kind of disagree (2), I kind of agree (3), and I totally 
agree (4). Total score can range between 23 and 92. The CURP is a self-report measure 
children’s intervention usage. The CURP measures the factors Personal Desirability, 
Understanding, and Feasibility. The Personal Desirability factor includes items that 
assess student enjoyment of the intervention and likelihood to participate in the 
intervention. Personal Desirability demonstrated high levels of construct validity and 
reliability with an α coefficient of .92 (Briesch, & Chafouleas, 2009). The factor 
Feasibility includes items that assess if the respondent thought the intervention was 
feasible and the extent in which the respondent thought the intervention was intrusive. 
Feasibility demonstrated acceptable levels of construct validity and reliability with an α 
coefficient of .82 (Briesch, & Chafouleas, 2009). The factor Understanding consists of 
items that assess student understanding of the intervention and whether the student would 
feel competent enough to facilitate the intervention. The factor Understanding 
demonstrated acceptable levels of construct validity and reliability with an α coefficient 
of .75 (Briesch, & Chafouleas, 2009). A high score for Feasibility would indicate that the 
respondent thought the intervention not feasible and that the intervention was intrusive. A 
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low score for Understanding would indicate that the respondent did not feel as if he/she 
understood the intervention and would have trouble with implementation of the 
intervention.  
Data Collection 
Noise level 
Following the full 15-minute intervention period, decibel-level data were assessed 
by the observer. Decibel-level data for the entire observation period was accessed by 
downloading the information from Decibel Sound Meter Pro application, which stored 
data automatically when the decibel meter is activated. Data were then converted into a 
spreadsheet, which allowed the researcher to access the decibel-level data on other 
devices (e.g. laptop computer) and calculate the average noise level.  
Appropriate lunchroom behavior and disruptive lunchroom behavior 
  ALB and DLB data were collected using systematic direct observation. Data 
collectors consisted of trained graduate students. Student behavior was observed using 
10-second momentary time sampling procedures. Levels of ALB and DLB were recorded 
on data sheets (Appendix G) every 10 seconds of the 15-minute observation period. Data 
collectors utilized the observational method known as an individual-fixed method, which 
allows researchers to approximate the behavior of a group by observing the behavior of 
one individual during each interval and rotating around the lunchroom in a fixed order 
(Briesch, Hemphill, Volpe, & Daniels, 2014).  
Design 
 An A-B-A-B withdrawal design evaluated the effects of the QCaG on noise level, 
ALB, and DLB. The A-B-A-B withdrawal design was selected because the design allows 
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for demonstration of a functional relationship between the independent variable and 
behavior change (Cooper, Heron, & Heward, 2007). The A-B-A-B withdrawal design 
also allows the effects of the intervention to be shown through prediction, verification, 
and replication (Hayes, Barlow, & Nelson-Gray, 1999).  
Data Analysis 
 Visual analysis was used to determine changes in noise levels, ALB, and DLB. 
Data were analyzed by evaluating changes in level, trend, variability, immediacy of 
effect, no overlap, and consistency between phases (Horner et al., 2005). Additionally, 
effect size calculations were determined using Baseline Correct Tau (BCT). BCT allows 
researchers to account for trend during baseline, which assists in interpreting results and 
determining whether behavior change can be attributed to the intervention (Tarlow, 
2017). BCT was calculated using a web-based calculator which assesses Phase A and 
Phase B data to determine whether there is a baseline trend and provides suggestions for 
correcting trends in baseline (Tarlow, 2016). Effect sizes below .20 would be consider a 
small effect, a moderate effect would be effect sizes between .20 and .60, and large effect 
sizes would be any value above .60 (Parker, Vannest, Davis, & Sauber, 2011). 
Procedures 
Baseline. 
 During baseline conditions, teachers were asked to respond to students’ behavior 
in a normal fashion. To evaluate noise levels, data collectors placed an iPad in a 
centralized location in the cafeteria and activated the Decibel Sound Meter Pro 
application to begin the 15-minute observation period.  Data collectors recorded students’ 
ALB and DLB as it was described above.  
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Intervention Training 
Teachers and school personnel participating in the QCaG underwent a three-part 
training session, which occurred in one training session that lasted approximately twenty 
minutes. Teachers and interventionists were first given an intervention script, which was 
then explained by the principal investigator. Secondly, the principal investigator then 
modeled intervention procedures. Teachers and interventionists were then asked to 
practice implementation of the QCaG and were provided direct feedback from the 
principal investigator. Teachers and interventionists were asked to practice intervention 
procedures until intervention they demonstrated implementation of the QCaG with 100% 
accuracy. Teachers and interventionists demonstrated intervention procedures with 100% 
accuracy and did not require further training. 
The Quiet Cafeteria Game 
  The QCaG began once all students were seated in the cafeteria. Teachers began 
by reading the intervention script, which consisted of cafeteria behavior expectations, the 
daily noise level goal, that noise levels were being measured, and the rewards available 
contingent with meeting the noise level requirements. Once the teacher introduced the 
game, the interventionists then activated Decibel Sound Meter Pro and the 
MotivAIDer®. Every two minutes, the interventionist was prompted via MotivAIDer® to 
check the noise levels by referring to the laptop, which displayed the current dBA in the 
cafeteria. Following the examination of the noise level, the interventionist then provided 
feedback to the students (e.g., “Great job being quiet! You all met the noise level goal!” 
or “We did not meet our goal because the noise level is too loud! Let’s try again!”; 
Radley, Dart, & O’Handley, 2016). The interventionist visually displayed performance 
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feedback by placing a thumbs up or thumbs down on the rules and feedback poster. This 
visual feedback allowed students to see how many times they met their goal and how 
many times they failed to meet their goal. Students understood that they were required to 
earn five thumbs up to receive a reward. At the end of the 15-minute intervention, the 
interventionist announced the end of the QCaG and informed students whether or not 
they earned enough thumbs ups to receive a reward. If students did not receive five 
thumbs ups, they were instructed that they would not receive the reward but would have 
another chance to play the game during another lunch period. If students did receive a 
minimum of five thumbs up, each student was able to select one of the three available 
rewards as they were packing up to transition out of the cafeteria.  
Withdrawal 
Following five days of intervention, procedures returned to baseline conditions. 
Teachers were told to address occurrences of behavior in a typical manner and all 
intervention procedures and materials were withdrawn (e.g., MotivAIDer® and tangible 
rewards). Data collectors continued to record ALB and DLB data. Noise levels were still 
recorded via the Decibel Sound Meter Pro application. However, teachers and 
interventionist were asked to ignore the dBAs displayed on the iPad. Students received no 
feedback regarding noise levels during the withdrawal condition.  
Reimplementation 
Following five days of the withdrawal phase, the QCaG was reintroduced. 
Procedures were identical to the conditions included in the initial introduction of the 
QCaG. Reimplementation of the QCaG lasted for five days.  
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Interobserver Agreement 
Interobserver agreement (IOA) was calculated for at least 40% of the observation 
sessions within each phase for Group A and Group B. Observers were trained to record 
ALB and DLB accurately and reliably and were required to achieve at least 90% IOA 
with the primary researcher to participate in data collection. IOA was calculated by 
dividing the total number of agreements by the sum of agreements and disagreements 
then multiplying that by 100.  
For Group A, during the baseline condition IOA was collected for 60% of 
baseline sessions, 40% of observation sessions during the QCaG phase, 40% of 
observation sessions in the withdrawal phase, and 40% of observation sessions in the 
reimplementation phase. Across all phases, IOA for noise levels was 100% and mean 
IOA for ALB and DLB was 96.05% (range = 93.33%-100%).  
For Group B, during the baseline condition IOA was collected for 60% of 
baseline observation sessions, 40% of observation sessions during the QCaG phase, 40% 
of observation sessions in the withdrawal phase, and 40% of observation sessions in the 
reimplementation phase. Across all phases, IOA for noise levels was 100% and mean 
IOA for ALB and DLB was 97.11% (range = 94%-100%). 
Procedural Integrity 
 Procedural integrity observation (Appendix H) took place during the intervention 
training. This was used to ensure that teachers and interventionists were taught all the 
critical components of the intervention. IOA was collected for the intervention training 
session to further ensure that all the key components of the intervention were discussed. 
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Procedural integrity for intervention training was 100% and 100% IOA was calculated 
between the primary and secondary observer.  
Treatment Integrity 
 Treatment integrity was assessed during 100% of observation sessions. Observers 
completed treatment integrity sheets for baseline and withdrawal (Appendix I) phases and 
treatment integrity sheets for intervention and reimplementation (Appendix J) phases. 
Treatment integrity sheets included a checklist listing the components of baseline and the 
following components of the intervention: the teacher announcing decibel goal, behavior 
expectations of the students, giving feedback to students each time the MotivAIDer® 
prompted the teacher to check the decibel meter, identify whether or not the students met 
the goal every two minutes, and providing an reward for students when the goal was met 
or informing them that they will have the opportunity to try again the next day when the 
goal was not met. Treatment integrity was calculated by dividing the number of steps 
implemented by the total number of steps and then multiplying it by 100. IOA for 
treatment integrity was collected at least 40% of observation sessions for each phase. For 
Group A and Group B, IOA was collected for 60% of observation sessions during 
baseline, 40% of observation sessions during the QCaG phase, 40% of observation 
sessions in the withdrawal phase, and 40% of observation sessions in the 
reimplementation phase.  
For Group A, treatment integrity was 100% for baseline and withdrawal 
conditions. During intervention conditions, treatment integrity averaged 97.80% (range = 
92.68%-100%). IOA of treatment integrity was 100% across all conditions.  
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For Group B, treatment integrity was 100% for baseline and withdrawal 
conditions. During intervention conditions, treatment integrity averaged 96% (range= 
85.78%-100%).  IOA of treatment integrity was 100% across all conditions. 
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  - RESULTS 
The primary dependent measure for the current study was noise level, which was 
measured using decibels (dBA).  Scondary dependent measures included appropriate 
lunchroom behavior (ALB) and disruptive lunchroom behavior (DLB).  
Group A 
Noise level results for Group A are demonstrated in Figure 1. During baseline, 
Group A demonstrated mean noise levels of 74.47 dBA. When the QCaG was 
implemented noise levels immediately decreased to mean noise levels of 64.45 dBA 
(range = 62.15 - 67.07 dBA). During intervention, noise levels remained noticeably lower 
(i.e., 5 dB) across all data points when compared to baseline noise levels. When the 
QCaG was withdrawn, noise levels returned to baseline noise levels (M = 74.60 dBA; 
range= 72.91 - 77.12 dBA). Upon reimplementation of the QCaG, an immediate 
reduction in noise level was observed with mean noise levels of 67.17 dBA (range = 
65.23 - 71.79 dBA), with most data points demonstrating a noticeable change in noise 
levels.  
Results for ALB and DLB for Group A are demonstrated in Figure 2. During 
baseline, Group A showed a decreasing trend for ALB (M= 72%; range= 68% - 79%) 
and an increasing trend in DLB (M = 28%; range = 21% - 32%). When the QCaG was 
implemented, there was an immediate increase in ALB. However, there was a decreasing 
trend in ALB (M = 78%; range = 70% - 89%). Upon intervention implementation, DLB 
immediately decreased, however, there was an increasing trend in DLB throughout the 
phase (M = 22%; range = 11% - 30%). Overall, implementation of the QCaG resulted in 
slight increases in ALB and slight decreases in DLB. When the QCaG was withdrawn, 
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mean levels of ALB (M = 79%; range= 67%-84%) and DLB (M = 21%; 8%-33%) 
remained similar to levels during intervention, however, there was variability across data 
points. When intervention was reimplemented, mean levels of ALB (M= 74%; range= 
67%-79%) decreased and DLB (M= 26%; range= 21%-33%) increased with slight 
variability across data points.  
Group B 
Noise level results for Group B are demonstrated in Figure 3. During baseline, 
Group B demonstrated mean noise levels of 78.15 dBA. When the QCaG was 
implemented, noise levels immediately decreased (M = 63.82 dBA; range = 56.63 - 68.99 
dBA) with an increasing trend. Across all data points during intervention noise levels 
were noticeably lower than baseline noise levels. When the QCaG was withdrawn, noise 
levels returned to baseline noise levels (M = 76.84 dBA; range = 73.00 - 78.81 dBA). 
Upon reimplementation of the QCaG, noise levels immediately decreased (M = 68.30 
dBA; range = 67.14 - 70.90 dBA) and resulted in noticeable change in noise levels across 
all data points.  
Results for Group B ALB and DLB are demonstrated in Figure 4. During 
baseline, Group B was observed engaging in ALB at an average of 74.45% (range = 69% 
- 79%) with slight variability. Group B was observed engaging in DLB at an average of 
25.56% (range = 21% -31%) with slight variability during baseline. When the QCaG was 
implemented, Group B demonstrated an immediate increase in ALB (M = 88%; range = 
77%-97%) with a decreasing trend and an immediate decrease in DLB (M = 10%; range= 
3%-13%) with an increasing trend. When the QCaG was withdrawn, ALB decreased to 
an average of 82% (range = 73% -84%) and DLB increased to an average of 19% (range 
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= 16% - 27%). Upon reimplementation of the QCaG, ALB slightly increased to an 
average of 83% (range = 78% - 90%) with variability and DLB slightly decreased to an 
average of 17% (range = 10% - 22%) with slight variability.  
Effect Sizes 
Effects sizes were calculated using BCT (Tarlow, 2016) and compared baseline to 
the QCaG and withdrawal to reimplementation of the QCaG. (Table 2). For Group A, 
BCT calculations demonstrate large effect sizes for noise level, ALB, and DLB when 
comparing baseline to implementation of the QCaG. BCT calculations comparing 
withdrawal to reimplementation of the QCaG demonstrate a large effect size for noise 
level and small effect sizes for ALB and DLB. For Group B, BCT calculations 
demonstrated a large effect size for noise level, ALB, and DLB when comparing baseline 
to implementation of the QCaG. BCT calculations comparing withdrawal to 
reimplementation of the QCaG demonstrate a large effect size for noise level and a small 
effect size for ALB and DLB.  
Social Validity 
All teachers were asked to URP-IR (Chafouleas et al., 2011) once the final 
intervention phase was completed. Results derived from the URP-IR are displayed in 
Table 3. Overall results indicate that teacher perceived the intervention as moderately 
socially valid (M=4.09; range= 2.50-5.50). 
Participants completed the CURP (Briesch & Chafouleas, 2009) following the 
conclusion of the second intervention phase. Results from the CURP are displayed in 
Table 4.  Responses were then scored and used to measure students’ acceptability of 
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intervention. Overall results revealed that participants perceived the intervention as 
moderate in terms of social validity (M= 2.69; range= 2.35-2.86). 
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  – DISCUSSION 
The primary purpose of the current study was to evaluate the effects of an 
interdependent group contingency on noise levels. The current study determined that 
there was a functional relationship between implementation of the QCaG and reductions 
of noise in the cafeteria setting across two lunch periods. Specifically, results across two 
lunch periods show that the QCaG had large treatment effects for decreasing noise in the 
cafeteria setting. Although baseline levels of noise were not considered excessive (i.e., 85 
dBs), results demonstrate that the QCaG produced a noticeable difference (5 dBs) in 
noise across Group A and Group B (Cavanaugh, Tocci, & Wilkes, 2011). Results of the 
current study support previous findings, which suggests that interdependent group 
contingencies are effective for reducing a wide range of student disruptive behaviors 
(Gresham & Gresham, 1982). Additionally, findings suggest that group contingency 
approaches are effective interventions that can be applied across various school settings 
(i.e., classroom and non-classroom settings).  
Additional research questions sought to evaluate the functional relationship 
between the QCaG and ALB and DLB, and the extent to which students and teachers 
found the QCaG socially valid. Upon initial implementation of the QCaG, there was a 
decrease in DLB and an increase in ALB across Group A and Group B, however, 
treatment effects were unable to the replicated across the reimplemtation phase. These 
results could be attributed to possible ceiling and floor effects, due to the high levels of 
ALB and low levels of DLB. In terms of effect size calculations, there was a large effect 
between baseline and the initial QCaG phase, however, there were small effect sizes 
between the withdrawal and reimplementation phase across Group A and Group B. Based 
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on these results, there is not a sufficient amount of evidence to support that decreases in 
noise leads to a reduction in DLB and an increase in ALB. These results support previous 
findings, which indicated that a reduction in noise level does not necessarily decease 
students’ inappropriate behavior, however, based on the large effects observed between 
the initial baseline and QCaG, future research should further investigate this relationship 
(Winett & Winkler, 1972). Results of the current study differ from Radley and 
colleagues’ (2016) findings, which demonstrated that implementation of the QCG led to a 
decrease in noise levels and disruptive behavior. Similarly, implementation of the QCaG 
led to an overall decrease in noise levels, however, the results of the current study differ 
in terms of the effect the intervention had on DLB. It is possible that these results differ 
because of the relatively low levels of DLB present in the cafeteria setting.  
Results also demonstrate that the QCaG is an intervention that students and 
teachers found moderately acceptable based on social validity feedback. On average, 
teachers rated the QCaG highest for Understanding (5.50), which indicates that the 
teachers understood how to implement the QCaG and why the QCaG was implemented. 
Teachers rating the QCaG high for Understanding could suggest that teachers would be 
able to implement the intervention with high levels of treatment integrity because 
teachers understood the procedures of the intervention and the reason for implementing 
the intervention. Additionally, results derived from the URP-IR indicate that the QCaG 
was accepted by teachers as a treatment that appropriately address behavior problems, 
was feasible to implement, and fit well within the existing school climate. Teachers 
ratings also indicated the need for moderate levels of system support to implement the 
intervention and that the QCaG facilitated lower levels of home-school collaboration. 
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Students’ perception of the QCaG indicate that the intervention was moderately socially 
valid. Overall results reveal that students rated the QCaG as moderate for how much they 
enjoyed the intervention (Personal Desirability; 2.85), overall intrusiveness of the 
intervention (Feasibility; 2.35), and overall understanding of why the intervention was 
being implemented (Understanding; 2.86).  Overall results indicate that students were 
neutral for Personal Desirability, Feasibility, and Understanding.   
Limitations and Future Directions 
Several limitations should be considered before evaluating the overall effect of 
the QCaG. First, generalizability of the current findings might be limited due to the small 
sample size of participants. The current study evaluated the effects of the QCaG on two 
groups of students across two lunch periods in an elementary school setting for students 
with severe language-speech disorders. Generalization of these effects could be limited 
because this study was conducted in a school for individuals with language disorders, 
which included students with various disabilities. Further research on the effects of the 
QCaG should be evaluated across other populations of individuals and age groups. 
Additionally, future researchers should evaluate the effects of the QCaG in other non-
classroom settings (e.g., buses).  
Second, during the first implementation of the QCaG there was an increasing 
trend in noise levels for Group B. This increase could potentially be attributed to an 
immediate decrease in noise level to 56 dBA, which might be considered very low for a 
large group of students. Increases in the noise level throughout the phases could indicate 
students learning that noise levels did not have to be as low as 56 dBA in order to earn a 
reward.  
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Third, the current study was unable to determine a functional relationship between 
implementation of the QCaG and a reduction in DLB and an increase in ALB. Although 
there were changes observed during the initial implementation of the QCaG, these results 
were unable to be replicated during the reimplementation phase. These results could be 
attributed to the relatively high levels of ALB and low levels of DLB. Future researchers 
should further investigate the effects of the QCaG on ALB and DLB to further evaluate 
whether decreases in noise levels lead to increases in appropriate behavior.  
Fourth, an interventionist had to be present to provide feedback to students every 
two minutes, which may not be feasible for school personnel. Future researchers should 
consider evaluating the effects of the QCaG with fewer feedback intervals in order to 
assess how infrequently feedback is needed in order to see an effect.  
A final limitation includes the moderate ratings the QCaG on the social validity 
measure from students. Teachers reported that students had difficulties understanding the 
social validity measure. It is possible the difficulties understanding the social validity 
measure could be attributed to the number of participants with language disorders, which 
led to difficulties completing the questionnaire. Future researchers should assess student 
social validity ratings of the QCaG using a different measure or method of completing the 
measure (i.e., orally) to evaluate whether students perceive the QCaG as social valid. 
Additionally, researchers might consider modifying components of the QCaG to increase 
student social validity ratings. 
Finally, maintenance of the effects of the QCaG were not assessed and with 
noticeable increases in decibel-level after the QCaG was withdrawn, it is suggested that 
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the QCaG would have to be implemented to some degree in order to see decreases in 
decibel-levels. Future researchers should assess maintenance of the effects of the QCaG. 
Conclusion 
As approximately 50% of student disruptive behaviors occurring in non-
classroom settings, it is important that researchers identify effective intervention 
strategies to manage student behavior in non-classroom settings (Murphy, Theodore, 
Aloiso, Alric-Edwards, & Hughes, 2007). Educators report elevated noise levels as one of 
the most disruptive behaviors to control, which increases the need to identify intervention 
techniques to address a wide range of disruptive behavior in non-classroom settings, 
including student noise level (Sun & Shek, 2012). Group contingency approaches have an 
extensive history of empirical support, identifying group contingencies as an evidence-
based intervention strategy used in schools.  The current study evaluated the effects of a 
decibel-level based interdependent group contingency, the Quiet Cafeteria Game 
(QCaG), on noise levels, appropriate lunchroom behavior, and disruptive lunchroom 
behavior in an elementary cafeteria setting. Results indicate that the QCaG effectively 
reduced noise levels across two elementary lunch periods. Future researchers should 
further investigate the effects of the QCaG in other non-classroom settings and further 
evaluate the effects of a decibel-level based interventions on noise levels and appropriate 
behavior. 
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APPENDIX A – Teacher Consent Form 
Title of Study: The Quiet Cafeteria Game 
 
Dear Teacher,  
 
Hi, my name is Mary Ware and I am a doctoral student in the School Psychology program at the 
University of Southern Mississippi. I am conducting a study which will evaluate the effectives of 
decibel-level based intervention on lunchroom noise level.  During the initial portion of the study, you 
will be asked to respond to behavior during the lunch period as you typically would. Following, you 
will be trained by the researcher to address lunchroom noise suing a decibel-level based group 
contingency. The training procedure will involve setting a decibel level goal based on current noise 
level, learning to use a decibel meter app, and checking the decibel meter at regular intervals to 
determine whether the noise level is below or above the goal.  During implementation of the 
intervention, students will have the opportunity to earn a small reward should they meet the decibel 
level goal during at least 70% of decibel level checks. Procedures will last for a portion of the lunch 
period (i.e., 15 minutes) and will be implemented during each lunch period for approximately one 
month (four weeks).  
 
Benefits for participating in this research may include improvements in student behavior as well as 
gain knowledgeable skills to implement evidence-based behavior management techniques. There is 
limited risk for you and your students to participate in this study. You may experience slight 
discomfort upon implementing a new procedure in the lunchroom as a result of changing current 
behavior management strategies. Your participation is voluntary and you may withdraw from the 
study at any time without penalty.  
 
Will this information be kept confidential? Your name and behavior information will be kept 
confidential.  To protect you’re and the student’s privacy, no identifying information will be collected 
at any point of the study. Only decibel level data, which is not able to be linked to any individual, will 
be collected as part of the study.   
 
Who do I contact with research questions? If you should have any questions about this research 
project, please feel free to contact Mary Ware via email at mary.ware@usm.edu. If you have any 
questions regarding your rights as a research participant, please feel free to contact the USM 
Institutional Review Board at 601-255-5509. 
 
What if I do not want to participate? 
Please understand that your participation is voluntary, your refusal to participate will involve no 
penalty or loss of benefits to which you are otherwise entitled, and you may discontinue your 
participation at any time without penalty or loss of benefits.  
 
What if I DO want to participate? If you would like to participate, please sign the bottom of this 
sheet. You may keep the second copy for your records. 
 
________________________________   __________ 
Participant Signature     Date 
 
___________________________   __________ 
Investigator Signature      Date 
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APPENDIX B – Rewards Questionnaire  
PICK YOUR PRIZE! 
Please circle your favorite THREE items from the list below:   
 
Bubble Gum 
Sour Patch Kids 
Popper Toys 
Erasers 
Laffy Taffy 
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APPENDIX C- Teacher Script 
1. Introducing The Quiet Cafeteria Game 
Say, “We are going to be playing a game called the Quiet Cafeteria Game! There 
are three devices in here that are going to measure how loud the lunchroom is 
today. Your teachers will check noise levels seven times during the game! 
Remember to talk quietly so you can earn a thumbs up. Remember, it is also 
important that you all work really hard to follow the lunchroom rules. If you all 
can earn five thumbs up then you all get to choose a reward from the prize box”  
2. Review the cafeteria rules 
“Stay in your seat unless you have permission to get up! 
Make sure we are eating our food using our manners! 
If you are using a spoon or fork make sure we are using it correctly! 
Only talk to our friends at our table! 
Keep our hand, feet, and food to ourselves!” 
3. Announce that the Quiet Cafeteria Game is starting 
“Okay students, the game will start NOW!” 
This is when you will activate the three decibel meters and your MotivAIDer® 
4. Feedback during checks  
If students meet the decibel goal then say, “Great job being quiet and following 
the lunchroom rule! You all earned a thumbs up!” 
If students do NOT meet the decibel goal then say, “Students, you were being too 
loud! No thumbs up this time but we can try again.” 
5. Announce the end of the Quiet Cafeteria Game 
If the students met their daily goal then say, “Okay students, the game is over and 
you all earned at least five thumbs up! That mean you all get to choose a prize 
from the prize box!” 
If the students do NOT meet their daily goal then say, “Okay students, you did not 
meet the goal today but you all can try again another time.” 
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APPENDIX D- Rule Poster 
Stay in your seat unless you have permission to get up! 
Make sure you are eating your food while using your manners! 
If you are using a spoon or a fork make sure you are using it correctly! 
Only talk to friends at your own table! 
Keep your hands, feet, and food to yourself! 
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APPENDIX E- Usage Rating Profile – Intervention, Revised (URP-IR) 
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APPENDIX F-Children’s Usage Rating Profile (CURP) 
 
 
 48 
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APPENDIX G- ALB and DLB Data Sheet 
Lunch Period: __________ Observer: ________ Date:______ IOA:_______ 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appropriate Lunchroom Behavior (ALB) = sitting in designated seat unless given permission to be out 
of seat, orienting body towards food or beverage, correctly utilizing eating utensils, consuming food and 
beverages in a safe manner, engaging in conversation with an individual at the same table, and keeping 
hands and feet to oneself 
Disruptive Lunchroom Behavior (DLB)= inappropriate vocalizations (i.e., crying, yelling, talking when 
instructed not to, and using curse words), out-of-seat (i.e., leaving designated seat without the permission), 
playing with objects (i.e., using eating utensils for something other than consuming food or beverage and 
throwing food), and physical aggression (i.e., pinching, slapping, punching, and kicking). 
 
ALB:  ____/90 = ____%   DLB:  ____/90 =____% 
Interval ALB DLB  Interval ALB DLB  Interval ALB DLB 
1.1    6.1    11.1   
1.2    6.2    11.2   
1.3    6.3    11.3   
1.4    6.4    11.4   
1.5    6.5    11.5   
1.6    6.6    11.6   
2.1    7.1    12.1   
2.2    7.2    12.2   
2.3    7.3    12.3   
2.4    7.4    12.4   
2.5    7.5    12.5   
2.6    7.6    12.6   
3.1    8.1    13.1   
3.2    8.2    13.2   
3.3    8.3    13.3   
3.4    8.4    13.4   
3.5    8.5    13.5   
3.6    8.6    13.6   
4.1    9.1    14.1   
4.2    9.2    14.2   
4.3    9.3    14.3   
4.4    9.4    14.4   
4.5    9.5    14.5   
4.6    9.6    14.6   
5.1    10.1    15.1   
5.2    10.2    15.2   
5.3    10.3    15.3   
5.4    10.4    15.4   
5.5    10.5    15.5   
5.6    10.6    15.6   
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APPENDIX H- Procedural Integrity 
Lunch Period: __________ Observer: ________ Date:______ IOA:_______ 
 Training Steps  Y N 
1 
Introduce the Apple Device with the Decibel Sound Meter Pro 
application to teachers 
  
2 Demonstrates how to use the Apple Device   
3 
Explains and demonstrates the functions of the Decibel Sound 
Meter Pro application 
  
4 
Introduce and explain the function of the MotivAIDer® to the 
teachers 
  
5 Tell the teachers the decibel level goal   
6 
Give an integrity sheet to the teachers and explain the components 
of the Quiet Cafeteria Game aloud with the teachers 
  
7 
Allow the teacher to review components of the Quiet Cafeteria 
Game 
  
8 Allow opportunity for teachers to ask questions   
 
Number of steps competed:     /  %: _________ 
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APPENDIX I- Treatment Integrity for Baseline 
Lunch Period: __________ Observer: ________ Date:______ IOA:_______ 
 Training Steps  Y N NA 
1 Place Apple Devices in the center of the lunchroom    
2 Decibel Sound Meter Pro application is activated     
3 The teacher does not disclose information regarding the intervention    
4 No feedback is given to students regarding the noise levels    
5 Teacher stops the Decibel Sound Meter Pro application     
6 Students are not given a reward for noise level    
 
Number of steps competed:     /  %: _________ 
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APPENDIX J- Treatment Integrity for Intervention 
Lunch Period: __________ Observer: ________ Date:______ IOA:_______ 
 Training Steps  Y N NA 
1 Place Apple Devices in the center of the lunch room    
2 Announce to students that they are playing a game    
3 Announce the noise level goal    
4 Announce the lunchroom behavior expectations    
5 
Tells students that they much earn 5 out of 7 thumbs up to receive 
a reward from the prize box 
   
6 Interventionist is wearing the MotivAIDer®    
7 The MotivAIDer® is set to two-minute intervals    
8 Interventionist announces that that the game is starting    
9 Interventionist conducts 7 noise level checks    
10 Provides appropriate verbal feedback to students during 7 checks    
11 
Appropriate visual feedback (thumbs up/thumbs down) is 
delivered to students at each noise level check  
   
12 Announcement is made when the game is over    
13 
Announces whether the students earned a reward or if they will 
need to try again another time 
   
14 Provides reward to students    
 
Number of steps competed:     /  %: _________ 
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APPENDIX K – IRB Approval Letter  
 
  
 
 
 INSTITUTIONAL REVIEW BOARD 
 118 College Drive #5147 | Hattiesburg, MS  39406-0001 
 Phone:  601.266.5997 | Fax:  601.266.4377 | www.usm.edu/research/institutional.review.board 
 
 
NOTICE OF COMMITTEE ACTION 
 
The project has been reviewed by The University of Southern Mississippi Institutional Review Board 
in accordance with Federal Drug Administration regulations (21 CFR 26, 111), Department of Health 
and Human Services (45 CFR Part 46), and university guidelines to ensure adherence to the following 
criteria: 
 
• The risks to subjects are minimized. 
• The risks to subjects are reasonable in relation to the anticipated benefits. 
• The selection of subjects is equitable. 
• Informed consent is adequate and appropriately documented. 
• Where appropriate, the research plan makes adequate provisions for monitoring the data 
collected to ensure the safety of the subjects. 
• Where appropriate, there are adequate provisions to protect the privacy of subjects and to 
maintain the confidentiality of all data. 
• Appropriate additional safeguards have been included to protect vulnerable subjects. 
• Any unanticipated, serious, or continuing problems encountered regarding risks to subjects must 
be reported immediately, but not later than 10 days following the event.  This should be reported 
to the IRB Office via the “Adverse Effect Report Form”. 
• If approved, the maximum period of approval is limited to twelve months. 
      Projects that exceed this period must submit an application for renewal or continuation. 
 
PROTOCOL NUMBER: 17110802        
PROJECT TITLE:  Reducing Lunchroom Noise Using a Group Contingency    
PROJECT TYPE: New Project    
RESEARCHER(S):  Keith Radley, Ph.D. 
COLLEGE/DIVISION:  College of Education and Psychology 
DEPARTMENT: Psychology 
FUNDING AGENCY/SPONSOR: N/A 
IRB COMMITTEE ACTION:  Expedited Review Approval 
PERIOD OF APPROVAL: 11/09/2017 to 11/08/2018 
Lawrence A. Hosman, Ph.D.      
Institutional Review Board 
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APPENDIX P – Tables and Figures 
 
Table 1 Participant Information   
Disability Diagnosis Average 
Receptive Oral Language Disorder 76.25% 
Expressive Oral Language Disorder 83.75% 
Reading Disorder, Including Dyslexia 53.75% 
 
Table 2 BCT Scores Comparing Baseline to Intervention and Withdrawal to 
Reimplementation 
 Group A Group B 
Baseline vs Intervention- ALB 0.781 0.617 
Baseline vs Intervention- DLB -0.781 -0.762 
Baseline vs Intervention- Noise -0.745 0.745 
Withdrawal vs Reimplementation- ALB -0.152 0.030 
Withdrawal vs Reimplementation-DLB 0.152 -0.030 
Withdrawal vs Reimplementation-Noise  0.745 -0.745 
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Table 3 Teacher URP-IR Scores 
Factor Average 
Acceptability 4.29 
Understanding 5.50 
Home School Collaboration 2.50 
Feasibility  4.50 
System Climate 4.35 
System Support 3.42 
 
Table 4 Student CURP Scores  
Factor Average 
Personal Desirability 2.85 
Feasibility 2.35 
Understanding 2.86 
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Figure 1. Average Noise Level, Group A. 
 
Figure 2. Percentage of ALB and DLB, Group A.  
 
 
 
 
 
 
 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
56
58
60
62
64
66
68
70
72
74
76
78
80
82
Sessions
A
v
e
ra
g
e
 D
e
c
ib
e
l 
L
e
v
e
l 
Baseline Intervention Withdrawal Reimplementation
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0
10
20
30
40
50
60
70
80
90
100
Sessions
P
e
rc
e
n
ta
g
e
 o
f 
O
b
s
e
rv
e
d
 I
n
te
rv
a
ls
ALB
DLB
Baseline Intervention Withdrawal Reimplementation
 57 
Figure 3. Average Noise Level, Group B. 
 
Figure 4. Percentage of ALB and DLB, Group B. 
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